Amphiphilic lipid derivatives of 3'-hydroxyurea-deoxythymidine: preparation, properties, molecular self-assembly, simulation and in vitro anticancer activity.
Lipid derivatives of nucleoside analogs and their nanoassemblies have become the research hotspot due to their unique function in cancer therapy. Six lipid derivatives of 3'-hydroxyurea-deoxythymidine were prepared with zidovudine as the raw material. The 5'-substituted lipid chains in the derivatives were from the various fatty acids including octanoic acid, decanoic acid, dodecanoic acid, tetradecanoic acid, hexadecanoic acid and octadecanoic acid corresponding to the derivatives OHT, DHT, DDHT, TDHT, HDHT and ODHT. The amphiphilic derivatives formed Langmuir monolayers at the air/water interface with different surface pressure-molecular area isotherms depending on the length of lipid chains. The nanoassemblies of OHT, DHT, DDHT, TDHT and HDHT and the nanoscale precipitates of ODHT were obtained after we injected their tetrahydrofuran solutions doped with hydrophilic long chained polymers into water. Electron microscopy showed that the morphology of nanoassemblies may be vesicles or nanotubes depending on the length of lipid chains. The shorter the lipid chains were, the softer the nanoassemblies. Computer simulation supported the experimental results. The nanoassemblies and the nanoscale precipitates showed much higher anticancer effects on SW620 cells than the parent drug hydroxyurea. The nanostructures of the derivatives are promising anticancer nanomedicines.